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- huthors: 8 Kornilovs I 1., and Budberg. P. a. :
- Title ey

Periodieal t Dok. AN SSSR- 100/1. 3~75. Jan- 1. 1955
abatraob

s Composition d..agrem heat resistemce of binary Ni-W allcys

t The. heat reaistance of binary Nt-tl alloys wes investigated by the centri- R
fugal method at a temperature of 8009 end jpnitial stress of 6ol kgfrm2e

The moast objective heat resistence. eriterion of the alloys teated was .
found to be. the time when the sazples reach & cortain meximum: yending poin€ -

during their deforma

t:i.on under the effect of the ceatr trifugal forces.. Aa

O ieothermal composi.ti.on diagram wEs prepared for the system tested and

““t{he heat resistance: i8- considered as

property of the metals at high tem=

peratures. The Fesults of this: i.uvestigation gorve as proof of the- Gorrect=. el

ness of the pbysico-ohemioal theiry regar

metal solutions. Eight refemncew: 6
Graphs.

Institution s
presented by:

Academician Ge- Ge Urazov. J’une 3. 195&
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and 1,000° for 10,000 and 6,000 hours)," an 8 cu a ppmme-mo,
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; KoRn LoV, 7. L
Category : USSR/éolid State Physics -
crystalline compoundg

Mechanicel propert'ies of cr:{sta.l and poly- BE-9

Abs Jour : Ref Zhur - Fizika, No 1, 1957 Mo 1362

Author  : Kornilov, I.I., Pryskhina, L.I. .,
T Heat Resigtance of Alloys of the Quahernary System Nickel -- Chromium --

Title
! Aluminum -- Niobium.
Orig Pub : Issledcweniya po zharoprochnym Splavem. M., AN SSER, 1956, 138-1¥7 /é”f'f‘-

Abstract : An mvestigf;.t.ion was made of the heat resistance of alloys of the quanternary
gystem Ni “1 G -- Al -- Nb. The alloys were subjected to the following
neat treatment: neating to 11500, soaking for six hours, cooling in air.
The heet resistance gf the alloys was jnvestigated at 80P at stresses of 6.7,
12.7, and 24.2 kg/mma. The maximum heat resistence is produced by those

compositions of quaternary alloys corresponding to the transition region
hetercgeneous structure. These

from solid solutions to alloys having &
alloys have a structure of gaturated and supersaturated solid solutfons with
finely dispersed segregation of the excess phase.
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] Splavy sistemy zhelezo-khroa-nikel'.
(MLRA 9:9)

(iron alloys) Zheleznye
nickel system of alloys

1. Akademiys vauk SSSR. Institut metallurgii.
(Iron-chromium-nickel alloys)
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i: Category: USSR / Physical Chemistry
.’ Thermodynamics . Thermochemistry. Equilibrium. Physico~
: chemical analysis. Fhase transitions. B-8

Abs Jour: Referat Zhur-Xhimiys, No 9, 1957, 29917

Author : Kormilov I. I.

‘ Inst T-Hot given

' Title : The Significance of Physico=Chemical Asalysis in Metal Chenistry
Orig Pub: Zh. neorgan. khimii, 1956, 1, Ko 6, 1368-1362

Abstract: Paper read at the Third All-Union Conferem
el Crone Aoss). ce ob Pbmico-Cheniul

e 7?11,7;%/‘7:7 7S USSR

S KotV T L

USSR s e AP PROMEEy FOR\RE ¢ armochemistry. Equilitrium. Physico-
4 ; » PR A
: chemica %&ﬁﬁ l‘ﬂﬂemrmeDIBS%-00513Rooosz 472000

Abst Journal: Referst Znur - Knimiys, No 1, 1957, 365

Author: Kornilov, 1. I., and Pylayevs, Ye. K.

P ]
Institution? None

Title; Investigetion of the Phase Diagram of the Ternmary System Ni-ﬂi3ﬁb-
Ni,Ta
3

Original
Periodicals Zh. peorgan. khimii, 1956, Vol 1, No 2, 308-316

Abstract: The phase diagran for the ternery system N1 (T)-Ni,No(I1)-82 Ta (I1I)
was studied. A phase diagran has been conastructed for the binary 8ys-
tem formed by the metallic compounds 11 and 1N, and it is shown that

it represenis & continuous geries of polid solutions. The phase di-
agram for 1-II-III has been inventigated along 3 radial gections from
the nickel corner to the quasi-binary cross section 1I-III. Om the
basis of the data obtained by thermic analysis, picrostructure
gtudies, and hardness and conductivity studies on the melts, it has
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frorpieov, 1.1 S
Category: USSR / Physical Chemistry

The cs. Thermochemistry. Equilibrium. Physico-

chemical analysis. Phase transitions. B-8

Abs Jour: Referat Zrur-Khimiys, Ho 9, 1957, 29¢31

Author : Kormilov 1. I., Pylayeva Ye. K., Vollkova M. A.
Inst :W&Cel USSR hraf 7’.‘:1/&?4&%24.7,5«;1 5::4;)‘7!4‘:*’
ritle : Diagram of State of Binary System Titanium “Alumi pum

orig Pub: Izv. AN SSSR, otd. khim, n., 1956, Fo T Tn-T18

Abstract: Investigation of the disgram of state of TL = Al system, by therml,

microstructure and x-ray aiffraction methods, and also by means of

analysis of hardness and heat-resistance. Occurence of peritectic
transformations has been agcertained at 1520° (beta) + melt =

and at 1400° (gumm + melt 22 T Al;) and also that of a peri-

tectoldal reaction at 1300° (beta + gama = alpha). Solubility of
AL in T at 12000 and 8000 is, respectively, of o6 and 21.6%. Solid
solutions of Al in Ti, located near the boundary of maximum solubility
of AL in Ti, have highest dursbility at high temperature (at 550° and
15 kg/mn*).
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EGENILOV) 1. T R
Category : USSR/Solld gtate Physics - Systems E-4

© Abs Jour : Ref Zhur -rizih,lol:1957.l°1155 e

puthor  : Korndlov, 1.1., Panssyuk, 100 »
Inst « s InEEItute of Metallurgy, ‘USSR Academy off Sciences
Title : Diagrams of Composition --':Prope'rty of fhe Ton-Nickel System

Orig Pub : Izv. Sektora fiz. Khim. analize TONKH AN 88SR, 1956, 27, 164-170

A‘bstr&ct : The diagrem of state for Fe -- N
sults and on the basis of 1iterature data. Thi |
reglon of pormation of the NisFe compound and 1ts solid solutionss. Ni Fe

is characterized by & single minimum ox the domposition vs. nardness, streqath,
relative elongation, and péduction of fransverse cross sgction disgrems upon
oint on the composition-heat resistance 1s@-
he isotherm at 800°. The

rupture, and also by a singuler po
therm at 450°. This singualy point venishes on %
id solution in the Fe =- Ni system appears at room tem-
£ a break on the diagrem showing the

1/¥5vided on the basis of investigation re-
s diagram must include the

boundary of the & -s0l
perature (7 -- 8% Ni) only in the form 0

composition vs. reduction in transverse ared upon rapture. "The boundary of the
two-phase K +§ reglon and of the ¥ solid solutibn corresponds to 28.:6% of Ri.
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o _crystalline ‘compoumls 7 ' :

pbs Jour : Ref Zmur - Fizikd Yo 1, 1957 Mo 1359

SR
: . e urgy Acedemy of gciences US
Title ; Bffectoof Tempera.'cu;'e on the Softening of Metallic Alloye

orig Pub : Doxl. AN g3aR, 1956, 106 o 5, 8U5-8NT

- ctening &b high temperatire:
: . metals leads to & considerable 0 the
Aostract ﬁwﬁ?ﬁ gmiﬁecatzd the compositlon of the solid solutio:;!; ’,: ?;en;?a;; o
stie?xgthened tate retained ab pigh temperatuxes. N‘f_bus,a()‘fa or bW 2
The siloys M 206 CTy T oop or 2.5 T oF baolute melting
TS BG4 AL, the Tatlo of the Limiting cemperetire bo (e ahe 1imiting tem-
temper;ture 7. is Qo 0:50 0.65, aud 0-T5 reepectiV:IJ%he temperature for
pergture Tr for the o10ys ves arbitrarily o8 pparently the 1imiticd
which the. 1ong-term gtrength m]p_%hr , [ . 0 %5 .. 0.80, If the sane
. e of Tg/Tg for the most sompiicated alloys i8 O 0 thened state
'= nolds  1sofgor the Limiting omperatures under Which BOS S0 Ty Fepen
1: maintained in alloys based on réfractg;y ??”2§§h2223?staxe of’tne‘ailoys
ing 0.6 Tg to be the temperature of e STLY o ptained for
z:k;ﬁrgeometais, emperatures of 880°, 9710% 13400 end L4660 &¥e © i
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Abs Jour 1 Ref Zhur - Fiziks, No, 5, 1957 No, 11679

Author : Komilov, I, L., Boriskina, N, G,
Tnst - Institate of Metallurgy, Academy of Soiomces, USSR.
Title : Diagram of State of the Titanium-Iron System,

orig Pub 1 DoklL, AN SSSR, 1956, 108, 0,6, 1083 - 1085

Abstract ¢ A study is made of the diagram of state of the Ti-Fe
syatem by methods of thermal, dilatometric, miorostructural,
X~-ray-structural analysis, and also by measuring the hard-

ness and microhardness, The authors astablish the exis-
tence of TiFe and TiFe, compounds with a melting temperature
of approximately 1600 and 1400° respectively. Three

outectios are formed, corresponding to the orystallization of
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N 137-58-2-4173

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 273 (USSR)
AUTHORS: Kornilov, LI., Mikheyev, V.S.

TITLE: The High-temperature Strength of Iron-chrome-aluminum Alloy
Nr 2 at 900 and 1, 000°C and the Use Made of this Alloy in the
Chemical Industry (Zharoprochnost' zhelezo-khromo-alyumini-
yevogo splava No 2 pri 900 i 1000° i primeneniye etogo splava v
khimicheskoy promyshlennosii)

PERIODICAL: Tr. In-ta metallurgii AN SSSR,, 1957, Nr 1. pp 124-131

ABSTRACT: A study was made of the high-temperature strength of the
Fe-Cr-Al alloy Nr 2 (GOST Kh25Yu5), used to manufacture
heating resistor elements for electric furnaces and refractory
sheeting and pipe. The composition of the alloy is: 23-26% Cr,
4.5-5.5% Al, 0.5% Ti, 0.08% C, 0.5% Si, < 0.10% Ni, and
< 0.020% S and P. The alloy was tested in two forms, as fine-
grain cold-deformed work-hardened wire and as a coarse-grain
recrystallized material. Testing was done on a centrifuge at
900 and 1, 000°C under stresses of 0.30 and 0.10 kg/mm¢, re-
spectively. Test duration was 10,.000 hours at 900°, 6, 000

Card 1/2 hours at 1, 000°; the diameter of'-fhe test specimens was 4 mm,
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The High-temperature Strength (cont.)

the length of the cantilever 80 mm. The variation in deflection as a function
of the stress duration was taken as the criterion of the high-temperature
strength. It was found that the fine-grain alloy was deformed more rapidly
than the (same) coarse-grain alloy. The high rate of creep of the fine-grain
alloy is attributed to the irregularity of its structure. The tests yielded data
(the dependence of the ultimate stresses on the temperature) which are
needed to plan products to be made of a cold-deformed alloy and able to op-
erate under bending stresses at high temperatures. The alloy was found to be
highly plastic at temperatures above 700°, Recommendations are included
concerning the manufacture of coils (for heat exchangers,etc., Tr. Ed.) from
pipe and casings made from sheets of this alloy, and an account is given of
the use of these products in the chemical industry.

- ' A.M.
1, Steel alleys—~&pplications 2, Steel slloys—Test metheds 3. Steel alloys
—=Tost results
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137-58-1-1575
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 1, p 212 (USSR}
- AUTHORS: Kornilov,I.1., Budberg, P.B.

——

TITLE: Phase Diagra—rrTof the Ternary' Ni-Cr-W System (Diagramma
sostoyaniya troynoy sistemy Ni-Cr-W)

PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 1, pp 132-141

ABSTRACT: An investigation of the alloys of the Ni-Cr-W system contain-
ing up to 50 percent Cr and up to 30 percent W. Sections with
constant W contents of 2.5, 5, 6, 10, 15, 20, 25 and 30 percent
were studied. The alloys were subjected to stepwise heat treat-
ment in vacuum, including annealing at 1200°C for 24 hours, sub-
sequent hardening or cooling to 1000° and holding for 100 hours,
followed by hardening or annealing at 800° for 100 hours, and
then hardening or cooling to room temperature during 24 hours.
The investigation was conducted by the methods of micro- and
x-ray structural analysis. The heat resistance of alloys was
also measured by the centrifugal method; measurements of the
resistivity were also made. A phase diagram of the Ni-Cr-W
ternary system in the interval of percentage compositions studied
was plotted. Fusibility diagrams were plotted for two pseudo-
binary sections having constant W content (10 and 30 percent)

Card 1/2 and variable Cr contents.
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. Phase Diagram of the Ternary Ni-Cr-W

- ‘Thé crystallization temperature interval varied from 1475-1463° for 10% W

and 0% Cr to'1355-1350° for 10% W and 40% Cr. For 30% W the corre
. . ° s -
ing figures are 1508-1505° for 0% Cr and 1437-1420° foZ 15% Cr. le.frfl'?::mic
igctlgns of the system at 10 and 30% W and isothermic sections for lébOo
.OOda.nd 8000 were plotted. The boundaries of the phase domain were de’ter-
2}1?; bﬂ the microstructural method. X-ray investigations of the structures
p e alloys resu@ted in determining the existence of a’change in the period
g the crystal lattice of the solid solution with Ni as base, depending on the
r and W content. In ternary alloys containing over 40% Cr and 5. 10% W, a
compound with a O phase structure was found. ) "
L. M,

. e l 'h l!li\m mg’ton 1 LY
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_Fcanslation from: Referativnyy zhurnal, Metallurgiya, |

AUTHORS: Kornilov, L. 1., Mikheyev, V.S., Chernova, T. S.
Sl

TITLE: The Ti-Cr Phase Diagram (Diagramma sostoyaniya Ti-Cr)

PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 126-134

ABSTRACT: The Ti-Cr phase diagram was investigated by means of
thermal and microstructural analysis, as well as by measurement
of its specific electrical resistivity, its temperature coefficient,
and its hardness. Powder metallurgy methods were employed in
the preparation of alloys composed of Ti hydride and Cr hydride;
after sintering the alloys were fused in a high-frequency induction
furnace. The following procedures were employed in heat
treatment of specimens: 1) tempering, starting at 1200°, 1000°,
900°, and 800°C; 2) annealing with subsequent stepwise cooling as
follows: exposure to 1200° for a period of 25 hours, slow cooling
to 800°, at which temperature the specimen was maintained for
100 hours; this was followed by a 500 hour exposure to a
temperature of 6502, whereupon the specimen was allowed to cool
in the furnace. The data obtained were employed in the con=

Card 1/2 struction of the Ti-Cr phase diagram. The existence of an

i o S : 137-58-3-5835



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1

I

137-58-4-8440

* Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 303 (USSR} .

AUTHORS: Kornilov, I. M., Pylayeva, Ye.N., Volkova, M. A,
cm
TITLE: Phase and Heat Resistance Diagram of Alloys of the Ti-Al Binary

System (Diagramma sostava - zharoprochnost' splavov dvoynoy
sistemy Ti-Al)

PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 164-166

ABSTRACT: The heat resistance and change in lattice spacing of Ti in Ti-
Al alloys having up to 27.5% Al is studied. The curves of the
relationship beiween Ti lattice spacings and Al content differ in
the single-phase and double-phase regions, and the values of the
a and c spacings diminish as Al content rises. The centrifugal
method was employed to investigate the heat resistance, tests
being run at 550°C and stresses of (¢ = 15 kg/mm?2 for 250 hours
and then at 6000 and the same @ for 50 hours. The specimens
were made by sintering Ti powders. The criterion of heat re-
sistance employed was the time required to attain a given bend-
ing deflection, namely, 2 and 4 mm (the latter in the case of
pure Ti). The bending deflection of alloys from the region of

Card 1/2 solid Al solutions under analysis and of alloys in the heterogen-
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© 137-58-4-8440
-Phase and Heat Resistance Diagram of Alloys of the Ti-Al Binary System

eous region (& +)°) rises rapidly in the process of deformation. As the con-
centration of Al in the solid solution rises, the bending deflection diminishes
sharply (alloys with 2.5-5% Al bend 6 mm after 250 hours, while those with
7.5-20% Al bend 2-3 mm). Alloys in the biphasic region are brittle and less
heat resistant than Ti and alloys from the region of solid solutions. Compari-
soniof.the curves of bending deflection for various alloys with the phase dia-
gram and with the change in the lattice spacing shows that in the T1-Al binary
system a definite relationship exists at 550-600°0 between the heat resistance,
the composition, and the structure of the alloys: heat resistance exists within
the bounds of a limited solid-solution range of Al content. Maximum heat re-
sistance is observed in high-content solid Ti solutions. The compositions of
alloys in the transition zone from solid solutions to the biphasic region show
higher heat resistance than pure Ti, the solid solutions studied, or alloys un-
mistakably in the biphasic region.

: : V.G.
1. Aluminum-titanium alloys--Phase studies 2. Aluminum-titanium alloys
--Temperature factors ,

Card 2/2
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/((} ANIOV )+ T 137-58-2-3910
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 233 (USSR)

AUTHORS: _ Kornilov, L.1., Polyakovs, R.S.
ST S s ey e r R

TITLE: An Investigation of the Nb-Mo System (Issledovaniye sistemy
Nb-Mo)

PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 149-153

ABSTRACT:  Specimens were prepared from powdered Nb (98.7%) and
Mo (99.9%) by compacting briquettes and sirtering or fusing
them. From the data of thermic analysis (determination of
the temperature of the solidus and recording of heating
curves), a study was made of microstructure, microhardness,
specific gravity, electrical resistance, and its temperature
coefficient. A diagram of the fusibility of the Nb-Mo system
was plotted showing crystaliization of a continuous series of
solid solutions with a flat minimum in the 20-30% Mo inter-

val.

S R. M.
1. Molybdenum--niobium 1ytitemgnrltopering’
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USSR/Physical Chemistr{ - Thermodynamics, Thermochemistry, B-8
Equilibria, Physical-Chemical Aralysis, Phase Transitions.

Abs Jour : Referat Zhur - Khimiya, No 1, 1958, 392

Author : N.N. Kornilov, N.M. Matveyeva.

Inst T T

Title { Transformation Spa

: peed of A -Solid Solutio -

in System Fe - Cr - V. " ok ¢? Fhase

Orig Pub : Zh. neorgan. khimii, 1957, 2, No 6, 1383-1391

Abstract Tk.xe phase composition of the ternary system iron - chro-
mtn:z - vanadium at 7T00° was gtudied by the method of mea-
suring the transformation speed. The transformation speed
of an & -solid solution into the G -phase was determined
from the data of the change of the magnetic saturation of
alloys tempered at 1350° during their amnealing at 700°.
Alloys situated on the section FeCr - FeV and on the three
angle sections with the ratios of Cr toVof 1l : 3, 1 :1
and 3 : 1 vere studled. The formation speed of & -s0lid

Card 1/2
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Equilibria, Physical-Chemical Analysis, FPhase Transitions.

Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 392

solutions from ok =solutions of the compounds FeCr and FeV
is the maximum in case of alloys, the composition fo which
is close to the composition of FeV, and the minimum forma-
ion speed is in case of alloys close to FeCr. The phase
composition of ternary alloys was determined for alloys on
angle sections basing on the curves magnetic saturation -
time and composition - time of transformation of a half.
The boundaries of phase regions at 700° coineide with boun-
daries established by other methods of physical-chemical
analysis.
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¥ Kornilov, I,I, and Matveeva, N, M, 571

Phase Transformation in the System Iron - Chromium- Vanedium,
(Fazovye Prevrashcheniya v Sisteme Zhelezo - Khrom - Vanadiy).
"ZmrnalNeorganicheskoy Khimii® (Journal of Inorganic Chemistry
ol, ? o, v ppe - e oMo oRo)o’qJP7

Because of the insufficient amount of experimental materisal on
alloys of iron with chromium and vanadium there is a clear need
for a detailed study of phase transformations in the system,
associated with the formation of solid solutions of the metallic
compounds FeCr and FeV, The present work was undertaken with
this aim in view and also with that of finding the ranges for
the existence of these compounds, The alloys corresponding to
four sections of the ternary system were studied. Differential
thermal analysis, hardness, electrical resistivity, micro- -
structural and X-ray structural analysis were used. At high
temperatures the alloys of iron with chromium and vanadium are . |
ternary ferritic solid solutions in the hardened state, On I
annealing or slow cooling the- ferritic solid solutions undergo

8 &>a transformation. The formation of the 6-phase is
expressed in the loss by the alloys of ferromagnetic properties
and increase in hardness- and brittleness. The temperature of
this transformation was determined by differential thermal _
analysis, For alloys of the section corresponding to 50 atomic
% iron it rises evenly and continuously from the compound FeCr
(8680C) to the compound FeC (12250C). ~This indicates the

gafd 1/3
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Phase Transformation in the System Iron - Chromium - Vanadium,

- (Cont.) .
extends in the ternary system in the form of a tunmel-l
shape from the binary system iron - chromium to the binary
system iron - vanadium, |
There are 9 references, 6 of them Russianf
Ref.3: I.I.Kornilov, Zhelezne Splavi, Vol.2, published by the _
Agad?amy of Sciences’of.the USSR, 1951. Received 8 October, 1956,
15 Figures and 3 Tables.,
Card 3/3
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_AUTHORS: Kornilov, I. I. and Shinyayev, A. Yea. (Moscow)

TITLE: On the relation between diffusion and heat resistance in

© alloys of the nickel system. (O svyazi mezhdu
diffuziyey i zharoprochnost'yu v splavaxn nikelevykh
sistem).

PERIODICAL: Izvestiya Akademii Naulk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1957, No.9, pp. 50-55 (USSR)

ABSTRACT: Measurement of the activation energy of the diffusion
process is one of the methods of determining the energy of
the bonds of the atoms in the crystal lattice of metals
(Ref.5). In this paper some results are described of
investigations based on physico-chemical conceptions of
the relations between diffusion and heat resistance in
alloys. The following systems of heat resistant alloys
were investigated: binary (Ni-Ti), ternary (Ni-Ti-Cr)
and quinary (Ni-Ti-Cr-W-Al); the alloys were prepared by
L. I. Pryekhina. ‘These systems were the subject of
earlier investigations by one of the authors and his team
(Refs. 2-4); it was shown in these papers that the heat
resistance of alloys increased gradually with increase of .
the number of components. To avoid the influence of over-

Card 1/4 gsaturation of alloys by alloying additions, saturated
s01id solutions of the above mentioned systems were chosen;
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On the relation between diffusion and heat resistance in alloys of
the nickel systenm. : :

between 920 and 1250°C for diffusion times varying
between 500 and four hours., .Figs. 1 and 2 give the
results relating to the specific activity a of the
radio-active atoms of each of the removed layers as &
. function of the square of the distance of ghese layers
from the specimen surface for 960 and 1218°C. The change
in the diffusion coefficient on transition from the
binary alloy to the ternary and quinary alloys at various
temperatures is plotted in Fig.3, The graph, Fig.4, gives
the temperature dependence of the coefficient of spatial
diffusion of the iron in the investigated alloys. ZFrom
the inclination angle of the experimental straight lines,
given in Fig.4, the activation energy and the magnitude
of the pre-exponentiel factor for the investigated alloys
is entered in Table 1, p.53. Table 2 gives the high
‘temperature strenggh of the investigated alloys in the
range 1050 to 1330°C. It was found that the diffusion
coefficients have the highgst values for a binary alloy.
At temperatures up to 1100 °C the value of the diffusion
coefficient is lowegt for the quinary alloy but for temp-
Card 3/4 eratures above 1100 C the diffusion coefficient of
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o 2u-9-8/%3
On the relation between diffusion and heat presistance in alloys of
the nickel system. '

quinary alloys is equal to thet of ternary alloys and
at_egen higher temperaturés, of the order of 1200 %o
}250 C, it becomes higher than the diffusion coefficient
in the ternary alloy. The activation energy, calculated
on the pasis of the experimental data, amounted
r?SpeCtlvely to 73.1, 84,0 and 91.3 kcal/g-atom for the
binary, bternary and quinary alloys of the nickel system.
There are 4 figures, 2 tgbles and 10 references, all of
which are Slavic.

SUBMITTED: April 29, 1956.
AVATLABLE: Library of Congress.
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TITLE: Heat resistance and hardness in the hot state of alloys 000
‘ of the system Ni-Cr. (Zharoprochnost' i goryachaya tverdost’
splavov sistemy nikel'-khrom) .

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Pekhnicheskikh
Nauk, 1957, No.10, Pp. 36-40 (USSR)

ABSTRACT: In earlier work of one of the authors and his team

(Refs.1-3), it was established that within a certain

temperature range those alloys will have the highest
heat resistance the composition of which corresponds to
the transient range apd are in a state of finely dispersed
decomposition. In the earlier work the tests were carried
out (for a given temperature) with a single stress value
which was usually reduced with increasing temperature.
The influence of the stresses on the heat resistance of
the alloy was not jnvestigated. In this paper the
jnfiuence on the position of the maximum heat resistance
was studied for the alloys of the system Ni-Cr of the
following factors: change in the stresses at a constant
test temperature; change of the test temperature under
the condition that during the transition to higher

card 1/4 temperatures the initial stresses remaln constant, For
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24-10-5/26

Heaﬁ resistance and hardness in the hot state of alloys of thé system

this purpose alloys were prepared with various Cr :
contents, between 5 and 50% with steps of 5% each. The
smelting was carried out in a high frequency furnace
inside corundum crucibles under a layer of basic slag,
The specimens for testing by the centrifugal method were
obtained by sucking the melt into a preheated porcelain
tube; before the tests tge alloys were homogeni®ed in an
argon atmosphere at 1150°C for six hours and then slowly
cooled, together with the furnace, The heat resistance
was tested at 800 ngith loading values of 8,10, 12,3,
14.3 and215.8 kg/mm~ ané with a constant loa&ing of°

10 kg/mm“ at the temperatures 700, 800, 850 and 900°C.
The obtained data on the sag of the specimens as a function
of the duration of loading for given initial loading
values were utilised for determining the characteristic
of the processes of creep of the alloys and for plotting
the diagram composition-heat resistance, It was found
that alloys containing between 5 and 2% Cr have a
considerably higher creep speed than other alloys,
therefore, the further tests were carried out with alloys

Card 2/4 containing between 30 and 50% Cr. The results obtained
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Heat resistance and hardness in the hot state of alloys of the system
Ni-Cr. - :

are plotted in the graphs, Figs.l-4, It was established
that changes in the loadinj have an appreciable influence
on the position of the maximum on the diagrams composition-
heat resistance and conservation of the constancy of the
stresses with increasing testing temperatures leads to a
blurring of this meximum, 1In para.2 the results are
discussed of the relation between the heat resistance
(determined by means of the centrifugal method) and the
hardgess in the hot state in the temperature range 800 %o
1100°C. The heat gesistance of the alloys was studied at 5
800, 1000 and 1100°C for stresses of 10, 2.7 and 2.15 kg/mm
respectively; the hardness was studied on specimens .
containing 25, 30, 33,1, 35.5, 40, 43.5, 47.5 and 50% Cr.
‘Analysis of the results indigates_that increase in the
temperature from 800 to 1100°C brings asbout a displacement
of the maximum heat resistance intg the range of non-
saturated solid solutions; at 1100°C the most heat
resistant alloys are those containing 38 %o 40% Cr, whilst
the limit solubility of Cr in nickel at this temperature
is 44%, An increase in the Cr concentration in the

a0lid solution of Ni leads to an increase of the hot
"~ Card 3/4
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The experience o

. _ Conference on.the Phase Transformaticn of Metals. . 30-9-13/L8

in the field of aluminum-metallurgy also were of special interest

for the author.
There is L figure,

AVATLABLE: Library of Congress.
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PHASE I BOOK EXPLOITATION SOV/1200
Akademiya nauk SSSR. Institut metallurgil

Titan 1 yego splavy; metallurgiya 1 metallovedeniye (Titanium and
Its Alloys; Metallurgy and Phyasical Metallurgy) Moscow, Izd-vo
AN SSSR, 1958. 209 p.’ 4,000 coples printed. :

Resp. Ed.: Ageyev, N.V., Corresponding Member, USSR Academy of
Sciences; Ed. of Publishing House: Rzheznikov, V.S.; Tech. Ed.:

Kiseleva, A.A.

PURPOSE: This book 1s intended for metallurgists, machine deaignéra.
and scientific and industrial personnel working on the develop~-
ment -of titanium as an industrial metal. '

COVERAGE: The book deals with the following: methods of welding and
soldering commercial titanium; mechanical properties of titanium
weldments: crystal growth and structural changes occuring during
welding; recrystalllzation diagrams of titanium and 1ts alloys;

a metallographic method of determining the degree of contamination
of titanium and its alloys by oxygen and nitrogen; plasticity
of titanium alloys; industrial methods of rolling titanium and

Card 1/

TABLE OF CONTENTS:
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Wear Resistance of Titanium Alloys by Means of Thermodiffu-
sion Saturation - ‘ 107
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and Boron 114
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Shorshorov, M.Kh., Amritéaﬁfbva, T.A., and Nazarov, G,v.
(Institute of Metallurgy, USSR Academy of Sciences)
Weldability of IMP-1 Titanium 180

Poplavko, M.V., Hanuylov; N.N., and Gruzdeva, L.A. (Ministry
of the Aircraft Industry of the USSR). Some Problems in the
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Gurevich, S.M. (Institute of Electric Welding, Ukrainian
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Kornilov, Ivan Ivanovich
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Nikel' i yego splavy (Nickel and Its Alloys), Moscow, Izd-vo AN SSSR,
1958. 338 p. 4,000 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgii.

' R Academy of Sciences;'
Resp. Ed.: Ageyev 'N.V., Corresponding Member, USS
gd. of Publishiag Hou;e: Rzheznikov, V.S.; Tech. Ed.: Makuni, Ye. V.

PURPCSE: To provide {nformation to metallurgists and other. scientific
workers and to metallurgical engineers on the origin, deposits, pro-
duction, and applications of nickel.

COVERAGE: The author discusses nickel from various viewpoints, includ-
ing the history of its discovery, applications, the development of
production, and prospective future applicationms. The most recent
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AUTHOR: Solomonov, M, V

TITLE: Conference on Shaping and Treatment of Heat-resistant
Matc)arials (Soveshchani,ye' pv obrabotke zharoprochnykh materia-
lov < .

PERIODICAL: lzvestiya Akademii Nauwk SSSR, Otdeleniye Tekhnicheskikh
Naulk, 1958, Nr 3, pp 175-176 (USSR)

ABSTRACT: Institut mashinovedeniya axl-Komisgiya po tekhnologii magh-
inostroyeniya Ak.nauk SSSF(The Institute of Mechanical Engin-
eering and the Commission on Engineering Tech.nology, Academy
of Bciences USSE, convened a conference held December 18-21,

. 1957. Over 300 delegates representing research establish-
nents, design organizations ang higher teaching establish-
ments from various parts of the Soviet Union participated,

In the plenary meeting the fellowing bapers were read:
"Properties of heat-re sistant alloys", by I. I, Kornilov
and "The role of heav-rosistant materials and the demands
to be made by such Dauveridls in steam gng gas turbine cone
struction®” by v, V. Urarov. The main work was carried out in
sectional meetings where over 35 papers were read,

In the section on casting processes the following bapers were
read: "Crystallization and structure of ingots of high

Card 1/6
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" Conference on Shaping ang Treatment of ‘Heat-resistant daterialsg,

vemperature austenitic Staalg" (A.A.Popov, V.A.Mirmel'shteyn);
"Improving the heat resistance of iron-nickel base heat
resisting alloys" (a.s, Stroyev and E. I, Zarubina);
stability stainless agelng stesls orf the transient austenitic
class and theip heat treatuent® (v.v, Sochl-:cv); "Smelting of
heat-resistant alloys of the type ZhS ang Problems of utilis-
ing cut-offs, ete,* (X. Ya. Skpuit); "On pay methods of study-
ing the microstructurs and the Droperties or heat-resistant
alloys at €levated femneratnpegh (i, G, Lozinskiy); "Influence
of supersonicg op the properties of allcys" (G.I.Pogodin-
Alekseyev ang V.V. Zaboleyev-—‘!,opov); "Cas+t §as turbine runper
blades " (f, v, Aksernov); "Peatures of pPrecision (losg wax)
g 3).‘6‘ components made of heat-resistant alleys"(B. g.
an),

At the sectiop on shaping by applying pressure the following
bapers were reaqd- “Thermomecha.nical regime of Shaping of high
melting point heat-resistant olybdenum ang chromium base
alleys® (m,1, Korneyev, i.q. Skubarev, I,,g, Pevzner); "Methogs
c¢f mechanica]l WOork hardening of components of heat—resistant
alloys"(I,v. Rudrya =v, B,I. Aleksandrey); "Stamping ang
drawing of components made of heat resistant sheet metal,

Card 2/élsing cooling to g very low Temperatyre! (v. w, Revinov);
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‘Conference on Shaping and Treatment of Heat-resistant Materials,

"Upsetting of standards made of  heat-resistant steels" (I,
S. Petrov%; "Producing accurate blanks of steel blades of

compressors by the deformation method" (M.Ya, Kuleshov);
"Producing blanks ‘of turbine blades of heat-resigtant alloys
with minimunm telerance "along the stylus" (&.H, Eyfir);
"Features of hot stamping of titanium alloys" (L.A.Wikol'skiy).
In the section on welding processes +the follcwing vapers were
read: "Welding of power generation components made of austen-
itic heat-resistant gtesl" (X.V, Iyubovskiy); "Welding of
LTemperabure resistant Steels for high parameter power genera-
tion equipment® (I 1, Yarovinskiyg; "Welding of heat resistant
steels and alloys" (M.A. Lyustrov); "Automatie vielding of high
temperature alloys"(B.T. Medovar); "Arc welding in a wrotective
gas medium of heat-resistant alloys" (B.1I, onina); "Welding
of components of turbinss made of heat-resigtant, alloys"
(G.A, Nikolayev); "Tendency to forming hot cracks of the metal-
weld joint in manual and aatomatic are welding of austenitic
Steel and nickel alleys® (v.s, Sedykh); "Argon-are weldine of
titanium componentg” (D.4, Polyakov); "Spat and "rollep" ?seam)
welding of titanium alloy components" (P.I. Chulosknikov)
Card 3/6
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Conference on Shaping and Trestment of Heat-resistent Materials, = ",

In the section on machining the following papers were read:
"Basic trends and results of investigations on high efficiency
machining of components made of heat resistant alloys" (A. I.
Isayev); "Investigation of the machinability of deformed heat-
vasigtant alloys"(V.A. Kriveulkhov); "llachinebility of heat-
resistant 3%eels and alloys in turning, milling and drilling
with carbide tipped tools! (m.1. Reznikev); “Influence of
various factors on the machinability of heat-resistaat

allcys" (K. F. Romanov); "Machirability of stainless steels"
(8.8. Mozhayev); "Machinine of titanium allovs® (A.D. Versh-

inskaya); "Broaching of heat-resistast - ailoys" (F.N.Pronkin);
"Influence of cersair factors on the dimensional stability of
the cutting tcel in turning ths heat-resistast lioy EI-617"

‘(A.S. Rurochkin); "Influence of tae machining on the strength
properties of ~ ° heat-rssigtant “lloys™ (K.F.Romancv, K.G.
Grinchenko); “Pemperature field in the components and tools
ir machining ' heat-resistait alloys in stsels" (A.N. Resni-
k¥97); "Grindabilitvy of heat-resistant alloys",

(B.D, Sileverstov);

The papers and communications by delegates from a number of
works have shown that a large number of ~ heat-resistamt

alloys have been developed which have useful properties from

Card 4/6
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KORNIIOV, I.I.; DOMDTENEO, K.T.
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Heat resistance and hot hardness
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Kornilov, I, I. 8-2-1
7 7/43

I. The Interaction of Titaniun With Elements of the Periodic

System (I, Vzaimodeystviyé titana s elementanj periodicheskoy
sistemy)

Zhurnal Neorgnnicheskoy Khimii, 1958, Vol.' 3, Nr 2,
PP. 360-365 (USSR)

1- Elements which do not react witp titanium: Li, Na, K, Rb,
Cs, Fr, Mg, Ca, Sr, Ba, Fa. The rare gases also belong to
this group: Ne, Ar, Kr, Xe, Rn;

2. Elements which form chemical compounds with ion- or con-
valent-linkages with titanium: H, P, C1, Br, J, At, 0, s, Se,
Te and Po as well 88 elements which Po8sess none or limjitaeq
solubility in titanium;

3. Elements which form compounds with a metallic nature and
limited solig solutions, Phig &roup contains mogt elements,
namely: Cu, Ag, Au, Zn, Cd, Eg, Be, Ga, In, T1, B, Al,Th, c,
Si,.Ge, Sn, Pb, N, P, As, 3bh, Mn, To, Re, P, Co, Ni, Ru, Rh,

B‘ﬁHRﬁaEféWéE?ieBMﬁzmentsCiA-RBPB&-ﬂQ5;3R%Q§gﬁ7/%9007-1'

Pa, 0s, Ir, Pt;

4. Elements which form s0lid solutions with the ~nodifi-
cation: Zr, Hf, V, Mb, Ta, Cr, Mo, U, W (must again be
checked), Sk.

ent minerals as isomorrhous mixtures may be explained. The
reactions of titanium with other elements of the periodio
system indicate the way for the production of titanium metal
from various titanium compounds and smooth the scientific ways
for the treatment of titanium alloys. The inclination toward
the formation of simple and complicated oxygen- and halogen-
-compounds of titanium #xplains the wide distribution of
titanium in nature as oxygen-containing compound and makes
possible the synthesisg of various halogen compounds of titan-
ium. The absence of the reaction of titanium to alkali metals
rermits the technology for the production of purest titanium
metal by magnesium, sodium and calcium from its oxygen- or
halogen-compounds, As the rare gases do not react with
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There are 1l figure, 3 tables, and 9 Slavig references,
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Sc‘mcerning the Problenm on the Theory of the Phage Diagramg of Polycomponent
Systems ‘

the formatjiop of metallidesoliq 80lutions anq metallic solig
8olutions it ¥as shown that the investigationg in the poly-
cOmponent 8ystems are to be interpreteq 48 reactiong among

Card 2/3 compounds in po
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SUBMITTED; June 25, 1957
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AUTE')R: Kornilov, 1, 1, 78-3 -3-12/47
. — , ,
. TITLE: Discussion on Lectures (Obsuzhderiye dokladov)

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vvol. 3, Nr 3,
Pp. 606-606 ( USSR)

ABSTRACT; I. I. Kornilov'sg answer to B. Ya. Pineg' discussion: The aim
of hig informations hag been to show the possibilitieg of
bringing the solution of polycomponent systems to 2-, 3~ and
4-component systems in casesg where solid Solutions and cop-
Jugated systemg with 2., 3. ang 4-phases form, Ag there is g
g8reat number of degress of freedon Present g restricteq (2;

i 4i) number of phases can be obtained, Therefore it is
Possible to change the Goncentration ang the number of
components of guch 80lid solutions. The lecturer regards it
Possible to denote the diagrams of these 6-8 component
systems as phage diagrams, Here 88 well as in normal 5-4-

and 10 elements and yet being in equilibrium jg separateq
Card 1/3 as single 2- ang 3-phase system. Thege systems ineluge 6, 8

<>§Lua/2 /%95222ﬂQZ4;t;L. iy 19 /5 Agd;74é41/‘~
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and 10 components which act in them not as single consti-
tuents but as a limited number of phases. These latter

are formed between the solid metal solution and the solid
solutions of metal alloys. The 7-component system serves

as example where there existg equilibrium between these 7
components in any interaction of the components. 3 con-
Jugated pheses - 80lid solutions on the basis of nickel are
formed. Ni,Ti and Ni_ Al - these two phases were separated.
From this Boint of véew the speaker does not see any contra-
diction in the representation and in the propagation of the
idea of constructing such a diagram for the polycomponent
system, as well as in its use for the investigation of the
equilibrium between the limited number of phases in these
systems.

The speaker then discussed the explanations by V, I.
Mikheyeva and said that they had touched very important

and actual problems with respect to the reorganization of
phase diagram investigation., He fully supports her appeal,
Also V.N. Sveshnikov's (AS Ukrainian SSR) lecture hgg
satisfied him in which the lecturer had expressed his

" desire better to coordinate research in the field of the

phase diagrams of metal systems.

7-1
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AUTHORS s Komilov, I. 1, , Pylayeva, Ye. N,
TITLE g\“fﬁveatigationa of the Binary Systems Nijrimmijwa and Fi, 4.

Ni,¥b (Iesledovaniye dvoynykh sisten Ni Ti-Nita g NisTiw

-NiBNb) The Binary Systep Ni3Ti--NiSTa (Dvoynaya sisteme
NiBTi-NiBTa) :

"PERIODICAL; Zhurnal Neorganicheskoy B'himii‘5,1958(,.Voln39 Nr 5._:pp.675~~67’_.7
(UssR) ST
S ;\‘\.‘ oL 'IV - ,. 5

ABSTRACT: I;i' the' breée;zt‘.work fh'eipﬁﬁase diegrans of the binary systems
- 'N:L}Ti-liBTg and NijTi»lfijl!Ib ¥ere investigated, The phase

~diagrams of thes binary systems betwean metallic compounds
were d etermineq by therma) analysia, microstructure analysig
as well as investigationg of the electric resistance, the
hardness ang the specific weight. On the basis of thege in-

~

Card 1/2 Th
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TR
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Investigations of the Binary Syatems Hi

78-3 .3.22/47
Ti<Ni,Ta and Ni,Ti-Ni,Nb. The

Binary System NijTi-NiSTa 3 3 3 3

' systein Ni,Ti-Ni,Ta is lower than in purse compounds . The

fusion didgram in the aystem Ni,Ti.Ni.Ta repregsents an un-
interrupted serfes of s0lid solutions’between the compounds

- and the minimum cryatallization temperature lies at 30 %

ASSOCIATION:
SUBMITTED:

Card 2/2

Ni,Ta., The .microstructure of the alloy in the state of equi-
1ifrium (after 200 hours treatment at 1200°¢) shows poly- :
hedral crystals. The fusion diagram of the system Ni Hb~NiBTi
is based on the thermal analysis, the determination 8f the

nie rostructure, the hardness, the electric resistance and

the specific weigh® of the alloys. The melting point of

the compound_N13Nb lies at <470 C. By addition of Ni.Ti to

the compound §i3Nb at 70 % NixTi the minimum of the Aelting
point is 1285 °C: There ars 3 figurses, 2 tables, and 11 re-
ferences, 9 of which are, Joviet,

Institut metallurgii im. A. A. Baykova, Akademii nauk SSSR
(Metallurgical Institute imeni A, A. Baykov, AS USSR)

June 25, 1987
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* AUTHORS: Kornilov, I. I, . Mints, R. S, )

TITLE: An Investigation of the System Ni-Cr-Nial (Issledovaniye
sistemy Ni-Cr-Niil)

PERIODICAL:s %hurn§l Neorganicheskoy Khimii, 1958,Vol.3, Nr 3,PP-699-707
USSR -

ABSTRACT: The system Ni-Cr-NiAl was investigated on the basis of the
: examination of the binary systems Ni-NiAd, Ni-Cr and Cr-NiAl.
-In the system Ni-~-Nial solid solutions and the compoundNi A1
form. An increasge of the aluminum content increases the Rard..
ness., With the entrance of the compound Ni Al the hardness
of the alloy is diminished., Solid solutiong and Ni,Cr ocour
in-the system Ni-Cr as well. In the system Cr-NiAl“the eutect-
ic lies at 1445°C ang the chromium content ig 38 %, By addition
of NiAl to chromium the hardness and the electris resistance
of ‘the alloys in the domain of golid solutions increase. Alloys
containing 80 ~ 90 % ohromium have the highest density, The
allo}s with 80 % chromium have a hardness like steel. The pre-
Card 1/3 \sent investiations comprisg the investigations of the propex. .
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. An.Investigation of the System Ni-Cr-Niil

ties of the alloys in the domain of sclid solutions in the
ternary systen Ni-Cr-NiAl. With the broduced alloys the follow-.
ing determinations were pPerformed:s microstructure, hardness,
electric-resistanceg tenperature coeffjcient of the electric
resistance after the hardening at 1200 C. coeffivient of

t  thermal expansion, resistaice to heat, In the ssenicn with
5~ 10 % chromium phases of homogeneous solid 8olutions and
the compound MNi Alﬂp'occur.by an incraase of the NiAl con-
tent. On furthe: addition of NiAl the phage T and at the
end an homogeneous solid solution of f3 occur., The hardness
of the alloys in the systenm Ni-Cr-NiAl with 5, 10, 15 and
20 % chromium was investigated. The hardness in the alloys
with § % chromium increases with increasing NiAi..content to
25 %, passes a minimum at 5 % NiAl and then further im.
creases. The electrig resistance and the temperature coef..
ficient of the electric resistance were determined at 25
and 100°C. The entrance of the phase Ni, Al was not only de-
termined by the analyses of hardness an microstructure.,
There are 11 figures, 2 tables, and 14 references, 6 of
which are Soviet,

Card 2/3
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~ 'AUTHORS1 ~ Kornilov, I. I. , Pryakhina, Le I Ozhimkova, Os Ve
" ' fetkov, A. 18e

TITLEs The Interaction of Pitaniun Carbide With Six-Component Solid
solutions of Nickel (Vzainodeystviye karbida titana s shesti-
komponentnym nikelevym tverdym rastvorom

PERIODICALs %humt;l Neorganicheskoy Knimii, 1958, Vol.), Nr }.,pp,708m716
USSR '

ABSTRACT! The chemical interaction of titanium carbide with gix-component
gsolid solutions of nickel and the equilibrium between phases
jn these complicated syatems were jnvestigated. In the alloys

with 9,%btitaniun cgrbide an eutectic forms. At the eutectic
temperature of 1280°¢ the solupility of titanium carbide in
nickel amounts to 6,2 % et 700 C the solubility drops to 2 %o
Withlhe produced alloys the following investigations were
performeds thermographic, metallographic and radiogrghic ana-
lyses as well as the hardness determination of the alloys.

The alloys of the Ssolid nickel solutions with titanium carbide

Card 1/} are of eutectic nature and crystallize similar to the alloys
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e With §ix~Component go11d Solutions of

The Interaction of Titanium Carbid

Nickel :
. "of the .system Ni—TiCa-At-1300°c the solubility o
carbide in the solid nickel golutions is 149 %o
crease of tempe ture the golubility ofo
ereases, at 1250 C 44 is 1.4 P 8% 1200°C = 0,55 4, at 1000 C
0,15 %. In the alloys with 50 <, titanium carbide large crystals
of titanium\oarbide which are encludgd by an eutectic-compo-
aition,oocur.after hardening at 130070- Samples hardened at
higher temperatures have an higheT hardness. In alloys of the
above-mentioned gystem %wo phases were determined by the
X-ray structural and microstruatural investigation, a8 well
as by gelective golubilitys an x—phase of solid nickel 80-
jution with a boundary»centered cubic system and a phase of
jon on the vasis of titanium carbide. BY & modi-
fication of the composition of the solid nickel solutions
anda of the content of titanium carbide alloys with different
properties can be produced. There are 9 figures, 2 tables,
and 9 references, 5 of whioh are Soviet.

metallurgii imo Ao Ae Baykova Akademii nauk SSSR
{meni Ao Qo Baykov) AS USSR

£ titanium

ASSOCIATIONI Institut
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AUTHGD:

?ITLE:
PERIODICAL:

ABSTRACT:

Gard 1/2

Kornilov, I. I, | 78-3 3-33/47

Discussion of Lectures
(Obsuzhdeniye dokladov)

Zhurnal Neorganicheskoy Khimii,1958, Vol. 3, Nr 3,
pp. 727-728 (USSR) :

1) I. I. Kornilov points out that the method of intermetal
analysis (intermetallidnyy) the method of selective phase
separation in various polyphase aystems, is of great
importance. This method makes it possible to determine the
composition and the structure of the alloys of the .
corresponding phase, to investigate the character of the in-
teraction of the- components of complicated polymetal systems
and to use them in the construction of Phase diagranms.

~ According to the lecture by L. I. Pryakhina dealing with the

investigation method of pclycomponent systems the given

system can on certain condiiions be brought to the investigation
of quasi-binary-two-phase systems consisting of two kinds of
solid solutions - metal and metalloid. Without knowing the
nature of this phase composition it can not be synthetized
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- Discuipion of Lectures , S _78-3 -3-33/47

but it can be separated by neans of intermetallide analysis.
By means of the method of the chemical separation of this
phase it can be completely isolated and the compositions of
polycomponent metalphases can be entered in the phase diagram !
of the same quasibinary sysiem. - The speaker wished R. B.
Golubtsova a successful couftinuation of her investigations
she had been lecturing on, « I. I. Kornilov points out that
the contradictions mentioned by Yu. Bagaryatskiy exist only
apparently but not infact. The values of intermetallide
analyeis prove that there exist compounds in which great
quantities of elements dissolve and where metallide solid
gsolutions of saturated concentration can form.

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR,

Moskva (Moscow) Institute for Metallurgy imeni A, A, Baykov,
AS USSR)
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.~ AUTHORS:

TITLE:
PERIODICAL:

" ABSTRACT®

Card 1/2

78-5 3-41/47

" Kornilev, I. I. ;, Mikheyev, V. S. , Chernova, T, 8.
—

in Investigation of the Equilibrium Diagram of the Systes
71 tanjum-Chromium-Aluminum [Issledovaniye diagrammy ravac.
vesiya titan-khrom-alyuminiy)

Zhurnal Neorganicheskoy Khinmii, 1958,Vol. 3, Nr 3, Pp.786-796
(UssRr) . :

On the basis of the investigation of the microstructure of
titanium-chromium-aluminum alloys in a& hardened and annealed
state the phase diagrams wera not c¢nly oonekructed by the
isothermal sectignsg but by the sections batween the tem-

.pewature of - 1200 C and room %emperature. It was found that
_the ol-phase of the solid solution of o‘-titanium at room

. .temperature lies in the iriangular concentration of 1,5 %
.chromium and 20 % alumintm. The domain.of the ‘'-phase lies

at about 0,8 % chromium and 38 % aluminum. The investigations
of the 7'-domain and of the two phases c+ 7y as.well a8 the
bvoundary of distribution in the concentration {riangle ti-
tanium-chromium-aluminum were dstermined. The alloys in
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AUTHOR: \_ngziigzl_ll_;L__,_,_ﬂmnw_ 768-3-4-4/38

TITLE: None Given.

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 4,
pp. 859-860 (USSR) -

ABSTRACT: Here the great importance of investigating the solid solutions
with respect to their practical application in industry,
especially of the boride-, carbide~ and silicide compounds
is introductorily discussed. The author criticizes those
researchers, who separate certain phases from polycomponent
steel or other alloys, and then want tc attribute to them
the empiric formula with different atomic conditions.
According to the author's opinion the phase analyses should
be rationally applied in order to determine the cases of
‘'solid alloys, instead of searching for constant chemical
compounds. The author recomnends to consider most attentively
the principles of Kotel'nikov, which he gave in his lecture
(May 20, 1957). By means of examples the author maintains
that the same compounds may or msy nct be sonsidered as sclid “solu-

Card 1/2 tions. From the viewpoint of metallic compounds titanium -
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78-3-4-4/38

zirconium form a continuous solution on account of their
gimilarity of atomic radii, on the other hand,; according
to the great differences of these radii, magnesium-nickel
do not show any traces of a mutual solution. If, however,
within the TiO2 and 2r0, compounds or within the Ni0 and
MgO compounds lonic conﬁitions instead of atomic conditions
are assumed, other resulis are obtained. The difference of
maznitude -between titanium- and zircenium ions does not
permit any formation of a solid solution; the contrary can
be determined with magnesium and nickel the ions of which
are similar. Most of the lectures delivered at the last
conference were devoted to the boride- and sulfide systems.
The same . btrend in  scientific works can be noticed
abroad as well, because in this case the important fields
of producing solid and super-solid materials are concerned.

Tnstitut metallurgii im.A. A. Baykova AN SSSR, Moskva
(Institute of Metallurgy imeni A.A. Baykovy AS USSR, Moscow)
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AUTHORS? _Kornilow,I. I., Polyakova, R. 5. :
TITLE: The Phase Diagram of the System 74 $ani un-Niobium-Molybdenun

(Diagramma sostoyaniya txoynoy gisteny titan-niobiy-molibdin)
PERIODICALs  Zhurmal Neorganicheskoy Fhimid ,1958,V01.3,Nr 4,pp.879-888(USSB) .

ABSTRACT: The aim of this paper is the investigation o the composition
of the components in the three-component system titanium-
—niobium-molybdenum as will as the sonstruction of the phase
diagram of this system.

The alloys were investigated by the following nethodas
.differential analysis, atructure determimation, determination
of hardness, determination of eleotric Tesistivity and of
its temperature coefficient. :

Baged on these - investigations the authors found that

A) the components niobium and tantslum with f-titanium form

. ceuntinuous ‘solid solutions with volume-centered cubic lattice
in the polymorphous transition fromol & f-titaniumj '

 2): the temperature of the polymorphous transition from
oc‘;lfé-titanium-dccroaqm gradually'with the increase of tim

- piobium- and molybdenum concentration! .

3)_the properties of hardness and of spegific eleciric re-
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) : A 3 78-3-4-8/38
The Phase Diagram of the Systea T4tanivm-Kicbius-Molybdenum :

sistance in the ternary system in hardened and annealed
state change according to the melting curve in the field
of ternary solid golutionsy B
4) the boundary of the transition from o +p— [ of the solid
solutions - doss not influence the hardness and the electric
conductivity of the alloyay
5) there is always & small field of o -golid solution on the
basis of titanium in the titanium cormer’ bordering the iwo- -
" -phase range & + 3 . The range oL+ f5 with the increase of
the content. of niobium end molybdenum passes over into the
ternary solid solution of f3 ~titanium.
A phase diagram of the system titanium-niobium—molybdenum was
found and constructed in hardened and annealed state. There
are 11 figures, 3 tablen, and 10 references, 6 of which' are

Soviet.

ASSOCIATION: Institut metallurgii im. Ao A. Baykova Akademii nauk SSSR
(Metallurgical Inotitubs imeni A. A. Baykov,AS USSR)
SUBMITTED:  June 25, 1957
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AUTHOR Kornilov, I.I., Professor S0V/563-3-6-15/43
(:\___,_——-—"—'___\
TITLE: Corrosion-Resistent Titanium and Its Alloys (Xorrozionnostoy-

kiye titan i yego splavy)

PERIODICAL: Khimicheskayo nauka i promyshlennost‘, 1956, Vol III, Nr 5,
pp 603-807 (USSR)

ABSTRACT: Titanium together with zirconium, vanadium and niobium has re-
cently gained great importance. The composition of titenium
obtained by different methods is shown in Table 1. Admixtures
of oxygen, hydrogen and nitrogen increase the resistance of
pure titanium, but reduce its plasticity (Table 2), If titanium
ig put in diluted salt solutions, it shows a negative potential
of 0.27 v, but after some time a positive potential of 0.46 v,
which means that its corrosion resistance increases considerably.
It is higher than in stainless steel. Hydrochloric, sulfuric,
orthophosphoric and formic acid destroy titanium. Aggressive
medis ave olso aluminum chloride, sodium peroxide, tluorine
compounds, etc. Titanium does not react with elements of the
groups L and II of the periodic system. YWith groups VI and VII
it forms ionic or covalent compounds. ¥ith the other groups it
forms solid solutions. In Table 4 and Figures 2-3 the princip-

Card 1/2 al properties of the titanium alloys are shown. Titanium is
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JLorrosion-Resistant mitgnium end Its Alloys scv,/63-5-6-15;’45

used in aviation and the manufacture of rockets and artificial
sateilites, in submerines aad torped«es, in chemical apparatuses
for agaressive nedia, ete. pitanium injectors operating in
diluted nydroechleric acid show no corrosion after 2.5 yeers,
shereas cast iron injectors get out of service after % months.
litzing drums for ehlorine dioxide covered with titanium snects
show no corrosion after one year of gervice, whereas the usuel
nickelwchrcmiumwmolybdenum drums nust be replaced after 5
hours. Titanium pipes are used for the distillation of ni rie
acid. ' ) :

There are 4 tables., 4 graphs, and 23 references, . 12 of which
are Soviet, 7 English, 3 German, and 1 French, ’
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"AUTHORS: ‘ggrnilgv, To 1., Pylayeva, Ye. Ney 78-5-6-17/30
Volkova, M. As

PITLE: iI. Investigations of -‘:’.qmilibrium in the Ternary Systenm
pi-pl-Fe (II. Issledovaniye ravnovesiya v troynoy
gisteme Pi-Al-re)

s4RIODICAL: Zhurnal Neorgaunicheskoy ‘nimii, 1958, Vol 3y Nr 6,
. ppe 1391-1397 (USSR)

JBSTRACT:  The ternary system Ti-pl-Fe, 'especially in the angle of
titaniun of up to 30 % ¢f the sum 11+Fe, was investigated
by means of thermal, miczro-structural - and X-ray analysis.

The alloys produced were investigated with respect to

their hardness and tempera.ture-stability. The solid

solution of aluminum and iron covers & vast range in
p-titanium at 1100°C.
The phaae-compositio'ns were investigated at temperatures of
1100, 1000, 800 and 550°C. A large part of the nlloys
undergoes eutectoid transition into golid solutions like in

_ the systems Ti-Fe: f -9 a + TiFe.

Card 1/2 The occurence of the f-phase in the biphase-range a+TiFe
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II. Investigations. of Equilibrium in the TernaTy 78-3-6=17/3%0
Systen Ti-Al-Fe

increases according to the increase in temperatures of

from 6809C to 850°C, according to the increase of the
aluminumcqntert in the aiaivV8e

In the tgrnary.systel Ti=Al=Fe the x’-phase diassipates at
1100°C of from 40 3 to 47 % Al. The maximum solubility of
iron in this phase amounts to approximately 1,5 .

A decrease in the hardness of the alloys takes place in

the range of the r-solid golution in the ternary systom
Ti-pl-Fe. The alloys with g -phase retain their hardness
when heated up to & temperature of 700°C, whereas at
temperatures of from T0C to 950°C the hardneas of the
alloys dscreases to & smaller extent than in titanium alloys
on the basis of the a-phase. :
There are 17 figures, and 13 references, 4 of which are Soviet.

SUBNITTED: June 26, 1957

AVAILABLE: Library of Congress

Card 2/2 1. Aluninum-iron-titaniun alloys--Phase studies 2. Aluminum-
4ron-titanium alloys--Production.
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: . AUTHORS: Kornilov, I. I., Polyakove, R. 8. s0v/78-3-11-20/23
[ H ——— ) .
TITLE: Investigation of the Annealing Stebility of Platinum Alloys

With Rhodium, Iridium, Aluminum, end Chromium (Issledovaniye
zharostoykosti splavov platiny s rodiyem, iridiyem, alyuminiyem

-

i khromom)

PERIODICAL: Zhurnal neorganioheskoy khimii, 1958, VYol 3, Nr 11, PP 255352561
(USSR)

ABSTRACT: The annealing stability of platinum, alloyed with rhodium,

jridium, aluminum, and chromium 18 jnvestigated. The loss in

weight in the case of a heating of the metals of the platinum
group in air at 13000C is given in figure 1. The loss in
weight of platinum in the case of heating in air, in vacuum, -
in an oxygen atmosphere, and in inert gas is given in figure 2. -
The investigation of the annealing stability of platinum alloyed
with rhodium, jridium, -aluminum, and chromium was carried out
at 1200°C in air. The results show that rhodium in platinum
nlloys reduces the loss ir welight in the case of annealing.
Alloys with 10 - 40 percent by weight iridium represent solid
solutions. An alloy with 40% Ir suffers after a 100 hours

card 1/2 annealing at 12000C a loss in welght ten times higher than
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Vanadium and mitanium-Niobium pystems
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- ) SOV/24—58—4—5/§9
. AUTHORS: Vlasov, v.S., Kornilov, 1.I. _ (Moscow)

TITIE: The OQmpositionrHeat Resistance Diagrams of the Binary
Titaniueranadium and T4 tanium-Niobium Systems
( Diagrammy sostav—zharoprochnost' dvoynykh sistem
titan-vanadiy 1 titap-niobiy)

PERIODICAL: Izvestiya Akademii Nank gSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 4, pp 51 - 25 (USSR)

ABSTRACT: The binary gystems were investigated up to 50 weight %
of vanadium and piobium. The specimens were made by
powder-metallurslcal methods, pressingvthe pgwder into
rectangular rods, heating in vacuo at o0 °C for 48 hours
and finally turning them down into cylinders of 45 mm
length and 4 mm diameter. Heat resistance was measured
by a centrifugal pethod, (Ref 4), consisting of determination
of deflection, 5 (in m@r) produced by & vending stress
s (in kg/mm”). Heab resistance was expressed as the
time required T (in hours) to produce a given deflection
(5, 10 or 15 mm). The jnvestigation was carried out in
cardl/3 three successive stages (1) 100 hours at 500 Oc with a

APPROVED FOR RELEA '
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The Compositionrneat Reslistance Diagrams of the Binary Titanium-

pending stress of 15 kg/mm?, (2) 100 hours at 500 °c

and 20 ks/mm2 and (3) 100 hours at 600 °C and 20 kg/mma.
The Ti-V alloys fractured in the first stage. Severgl
7i-Nb alloys endured 8 considerable time at 500-600 C and

15-20 kg/mm?. The dependence of the deflection & on the
¥ and Nb content is given in Figures 1 and 2. Hardness-
composition curves (above) and heat resistance—composition
curves (velow) are shown in Figures % and 4. The dotted
curve in Figure 4 shows hardness of Ti-Nb alloys before
test. The continuous bardness curves are those taken after
the test. 1o the o Tegion heat resistance increases with
jpcrease in Nb or Yy to a maximum at limiting solubility.

In the o + B region there is a hesat resistance mipimum.
Hardness also jpereases in the & region %o 2 maximum.
There is a continuous decrease in hardness in the a + B
region, except for the case where hardness wWas measured
vefore the test. Figure 5 shows the microstructures before
Card2/3 and after test. This shows the breaking up of the grains
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‘ S0V/2%=56-6-5/35
AUTHORS: S.Go GlazunoV, wwd A.M, Yakimova

TITLE: The Effect of Hydrogen on the Structure and pProperties of
Titanium and its Alloys (Viiyaniye vodoroda na strukturu
i gsvoystva titana i yego splavov)

PERIODICAL: Izvesti akademii nauk SSSR, otdeleniye tekhnicheskikh
pauk, 1958, Nr 6, pp 3636 (USER)

ABSTRACT: On the pasis of data published by various investigators
up to 1956 the authors of this paper constructed a more
accurate equilibrium diagram of the systm-titanium-
hydrogen showing the region of low temperature transfor-
mations. They arrived at the conclusion that the
mechanism of hydrogen ombrittlement of titanium 1is deter-
mined by the type of the structure of the alloy; namely:
a) In technical titaninm and in alloys with the of
‘structure epbrittlement is due to the presence of the
nydride phase formed as the result of the eutectoid
transformation. The pain manifestation of the hydrogen
embrittlement of the alloys with the OL structure is
Card 1/2 ‘their inereased notch sensitivity. b) There is no
evidence of the formation of the hydzide phase in the

APPROVED : T
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SOV/2‘+~58-6-5/35
The Effect of Hydrogen on the Structure and Properties of T1
and its Alloys

alloys with the or (ot +p8) structure and 1ittle 1is
known about the mechanism of embrittlement in alloys of
this type. The presence of hydrogen in the (o0& +€)
alloys 1is revealed by lo¥ ductility of materials ested
for tensile strength at slo¥ rates of loading, and by
premature prittle fracture in creep at room temperature.
Alloys with the p structure are not sensitive to hydrogen
even when it 1s present in quantities that markedly affect

tanjiun

the properties of the o¢ and (& + ) alloys. Ihe
original properties of hitanium a loys, vwhich are ‘adversely
affected by the presence of hydrogen, can be restored by

a suitable vacuum heat treatment.

There are 28 references (21 English, 3 Soviet, 3 German

and 1 French) o
Submitted: July 8, 1957

Card 2/2
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SOV/24—-58-7-28/36

AUTHORS:  Vlasov, v.8, and Kornilov, 1.1. (Moscow) ,
TITLE: Composition Versus Hot—EEEEEEEE Diagrams for Alloys of

the Ternary System Titanium—vanadium~niobium (Diagranmy
sostanzharoprthnost’ gplavov groynoy sistemy titan-

Vanadiy~niobiy)

PERIODICAL: Izvestiya Akademii nanuk gsSR, Otdeleniye tekhnicheskikh
nauk, 1958, Nr 7, pp 135 - 139 (USSR)

ABSTRACT: The diagrams of the ternary system titanium-vanadium-
niobium constructed by the authors (Ref %) showed that

all the alloys of the ternary system crystallise as con~
tinuous solid solutions. Specimgns after hot-strength
gests (200-250 houwrs at 500~600 ¢) have either & single-
phase O & or a two-phase O + f# structure

(Figure 1). The boundaries of these regions with adjacent
binary systen diagrams apd the titaniunm corner aye shown
in Pigure 2. In the aathors’ experiments powerumetallurgy
methods were used to prepare 5 x 9 x 100 mn recbangular
blanks from 99.%e pure Ti, 98.7% pure v and 98.7% pure ND.
After vacuum fusion cylindrical test pieces 45 ma long and
4 mm in diameter were machined. Three series of

LY

Card 1/3
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Composition Versus Hotestrength'Dingrams for Alloys of the Ternary
System Titanium—vanadium-niobium

compositions with V:Nb ratios of 3, 1 and 1/3 were used,
The centrifugal test method (Ref 5 in Ref 1) was used,

In the first stage of testing (100 hours) the temperature
was 500 “C and the bending stress 15 kg/mm“; in.the next

100 hours the stress was 20 kgximz at the same tgmperature;
in the final 100 hours the temperature was €00

Same stress., The measure of hot strength was the time

after testing. Discussing their results in terms of phase
changes the authors conclude that for the titanium corner
of the ternary diagram the hot-strength maximum of the
a~phase corresponds to its saturation limit: in the
@ + B two-phase region there is a minimup determined by
the branches of the hot-strength curves descending from
the boundaries of the two--phase with the one-phase region,
The relations obbained are in agreement with theory
card 2/3 (Ref 5 in Ref 1), with the authors' results for binary

_1"
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Composition Versus Hot-strength Diagrams for Alloys of the Ternary
System 74 tanium-~vanadiuvm~niobium

SUBIITTED:

Card 3/3

APPROVED FOR RELEASE: 06/14/2000

Ti~-V and Ti-Nb systems (Ref 1) and with other experimental
results. In general, the authors conclude that for test
temperatures such that hot strength depends mainly on &
solution-precipitation mechenisa of interaction at the
phase boundaries the nabure and number of the alloy com-
ponents of a system influence the level of values in hot-
strength vs composition diagrams, while %the shape of the
diagram is influenced by the phase composition and
structure. There are 3 figures and 4 references. 3 of
which are Soviet and 1 English.

August 9, 1957
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. S0V/24-58~9~3/31
AUTHORS: Glazunov, B8.G., Kornilov, I.I. and Yakimova, A M.
(Moscow)

TITIE: The Bffect of Hydrogen on the Structure and Properties
of Industrial Alloys vT2, VT3 and yr3-1 (Vliyaniye
vocdoroda na strukturu i svoystva promyshlennykh splavov

yI2, VI3, VI3-1)

PERIODICAL: Izvestiya Akademii Nauk BSSR, Otdeleniye Tekhnicheskiki
Nauk, 1958, Nr 9, pp 17 - 24 (USSR)

ABSTRACT: The experimental specimens were prepared from commercial
quality, Ti-based alloys of tne (a + B) type, the main
alloying elements being Or and Al (alloys VI2 and VT%),

or Cr, Al and Mo (alloy YT7%--1). . The complete chemical
analysis of the alloys is given in a Bble on p 17. An
industrial h.f. induction furnace was used for the
preparation of the VT2 alloys which were melted in a
graphite crucible, in a neutral atmosphere. The VT3

and VT3-1 alloys, melted in a vacuum-arc furnace with

a water—cooled copper hearth using a consumable electrode,
were characterised by a much lower C, H and N content.

To ensure that the effect of H on the properties of the

VT2 alloys would not be obscured by the effect of other
Cardl/6
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metallurgical factors, the following procedure was
adopted. Two melts with 4 meximum H content were
selected and one half of this material was vacuud
annealed (96 hours at 700 C). After this treatment
which reduced the H content of the alloy from 0.060 to
0.009 wt¥%, both the treated and gntreated materials were
pormalised (30 minutes at 1 050 °C followed by air
cooling). To obtain specimens of the V1% and VI3-1
alioys with the H content varying between 0.005 and
0.12 wt%, the alloys placzd in evacuated quartz ampules
together with a quan ity of titanium hydride were held
for 10 hours at 700 ¢ and cooled in water. The H
content was calculated from the increase of weight of
the alloy specimens, the accuracy of this method having
been confirmed by the results of the vacuun~fusion and
spectrographic analysis. To ensure that all the
materials were in the same structural condition, they
were heat-treated in the followigg menner: alloy VI3 -
air cooled after 3 hours ato750 C; alloy VTB—IO— air

Card2/6 cooled after 30 min at 870 "C and 1 hour at 650 "C.
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For the tensile tests of the VM2 and VT3-1 alloys,

both the stagdard and notched test pieces were used
(V-nctch, 60 angle, 0.5 mm root diameter), the mte of
strain being 14.5 mm/min. The tenfi}e strengta of the
standard and notched specimens (UB ard dg ) respec-

tively), elongation, & , and reduction of mea, w ; of

the VT2 alloy with a low and high H content tested at
various temperatures (-70 to + 400 "C) are given in
Table 1. The effect of the rate of strain, v , on o

B L

5 and W of the VI2 and VI%-1 (Table 2) was studied

at room temperatures on standard test pieces at

v = 0.16, 14.5 and 56.5 mm/min. The impsct strength (a) ,
of these two alloys in relation t8 their H content, gq ,
was determined in the +20 to -70 “C temperature range and
the results are reproduced graphically in Figure 1. The
thermal stability of the VI3 and VT3-1 alloys was studied
by means of room temperature tensile tests (v = 14.5 mmémin)
carried out on test pieces heat-treated at 400 and 450 “C

Card3/6
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for 100 hours. Figures 2 and 3 show how o , 5 and f
of these two alloys (in tjje untreated state and after
treatment at 400 and 450 "C) are affected by their

hydrogen content. The fatigue limit and creep resistance
of the VT2 alloy with a high and low H content was also
tentatively investigated. The analysis of the results

of the mechanical tests and examination of the micro-
structure of the investigeated alloys led to the .
following conclusions: 1) Although the notch sensitivity
of the VT2 and VT3-1 alloys at room temperature increases
rapidly with increasing H content, the mechanical properties
of these alloys as measured by the standard tensile test

on unnotched test pieces &re not affected by the preserce
of 0.005 to 0.08%.H. J Since the tensile strength of the

VT2 and VT3-1 alloys increases with increasing rate of
strain, the testing procedures for Ti alloys should be
standardised. 3) Variation of the H content in the 0.005
- 0.08% rangg does not affect the low temperature

(=40 to =70 “C) impact strength of the VT2 and VT‘-‘-I alloys.

Cards/e +) When the H content of the VI3 alloy reaches 0.015%,
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the alloy becomes brittle after 100 hours at 400 or 450 °C._
This critical value of the H content can be ccnsidersably
increased by addition of 1--2% molybdenum. 5) The
eutectoid decomposition of the P-phase in the VI3 alloy
resulting in the precipitatiion of an intermetallic
compound TiCr2 is acceleraied by the presence of 0.015 -
0.035% H. On“the other hand, no eutectold decomposition
of the PB-phase was observed in the VT3-1 alloy (VT3 alloy
with 1.5% Mo) containing up to 0.12% H (Figure 4).

6) A considerable reduction of the H content c¢f the
commercial Ti alloys can be attained by the application
of the more modern melting technigue of vacuum-arc
fusion instesad of h.f. melting in a neutral atmosphere.
7) 1If necessary, the H content of VI2 alloys can be
consaderably reduced by a l2-hour annealing treatment at
700 “C in vacuum of the order:

32107 - 1x 107 un Hg.

This treatment increases tiae ductility of the alloy without
Card5/6
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lowering its tensile strength, improves the creep
resistance but does not affect the fatigue limit of
the alloy.

There are 4 figures and 4 tables.

SUBMITTED: July 8, 1957
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PITLE: Diffusion in Alloys of the System Nickel~Chrome-Tungsten-
Aluminium-Titanium (Diffuziya v splavakh sistemy nikel'-khrom-
vol'fram-alyuminiy-titan)

PRRIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, 1958, Nr 10, pp 96-99 (USSR)

ABSTRACT: The resisbtance to loading of alloys in this system accord-
ing to the work of Eornilov and Titov (Ref.3), depen&s essen-
tially on the composition of the alloy and temperature. As
the temperature increases from 600 to ?SOOC? the region of
maximum strength is displaced from allcys with a titanium

content of 1.8 to 4.5 wt.% towards alloys containing 1.3 to

5.3 wt.%. However, the region of maximum gtrength on further

increase in temperature (up to 1000°C) is displaced in the

direction of alloys with a high titanium content, Only at
temperatures above 1100°C is thie reglon of meximum strength
of the alloys rapidly displaced in the direction of dilute
solid solutions. Microscopic, X-ray and other investigations
of these alloys, which have been carried out in this work

(Ref.3) have shown that the maximum solubility of titanium at

a temperature of 1100°C is of the order of 1 wt.%., On rais-

ing the temperature, the sclubility of titanium increases

Card 1/6
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piffusion in Alloys of the Systen Nickel~Chrome»Tungsten—Aluminium—

Titanium
cogsiderably and at 1200% it exceeds 4 wt.%. 1In alloys con-
taining excess titanium a phase based on Ni Al is precipitated
in which some aluminium atoms &I€ displacedaby titanium, The
lattice garameber'of the solid solution increases from 3.57
to 3,58 R with inerease in titanium content from 1 to 9 wt.%.
For the investigation of diffusion, alloys with constent con-
tents of CrA(QO-wt,%)9 W (6 wt,%) and Al (4.5 wt.%) were pre-=
pared and had the following quantities of citanium: 1, 2, 2,
5, 7 and 9 wt.%. All these prepared alloys were heat treated
2% 12000C for four hours prior to difrusion annealing. In-
vestigation of the micro-shructure of these alloys showed that
the crystal sizé of the solid solutions of alloys in this sys-

- tem was 300 to 400 p end changed very 1ittle with jncreased

annealing time. A%t a +itapium content of 3 wt.% and above,
an intermetallic phas2 precipitates out along the grain bodies
and boundaries, the quantity of which increased with increase
in titanium contant., The investigation of diffusion in
selected alloys was carried out ab four +emperabures, namely

Card 2/6 i ’ -
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955, 1060, 1165 and 1250°C. The duration of aiffusion anneal-
ing varied from 400 to four hours. In order to carTy out the

annealing, the specimens were cealed under vacuul into a
double—walled quartz ampoule. A titanium shaving was placed
between the walls. Heasuremend of the diffusion coefficients
D was carried out bY removing thin layers from the specimen
by electrolytic polishing and measuring the radio~activity

of the substance removed during the time of pelishing (Ref.4).
The accuracy of measurement was 5 to 8%. Radio-active

F659 was used as the diffusing substance, since it 18 closest
in its physical and chemical properties to nickel. The results
of measurements of the diffusion coefficien® of iron in elloys
of the system Ni-Cr-W-Al-Ti are given in the table, P 97.
Change of the value D in relation to the titanium content in
the investigated alloys is given in Fig.l., From this figure
it can be seen that the curves representing xhe dependence of
D on the compcsition of the alloy show distinct minima for D,
the positicn of which is temperatbure dependent. As ‘the tem-
perature at which the diffusion ipvestigation ig carried out
is increased, the minimum value of D is always displaced
from two-phase alloys towards the unsaturated g0lid solutions.
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Physical and Mathematical Sciences

Analysis of Gases in Metals (Analiz gazov v metallakh)
Conference in Moscow (Soveehchaniye v Moskve)

Vaestnik Akademii nauk SSSR, 1958, Nr 9, pp. 114 - 115 (USSR)

The conference took place in Moscow from June 24 to June
27. It was organized by: The Institut geokhimii i ana-
liticheskoy khimii im.V.I.Vernadskogo i Komissiya po ana-
liticheskoy khimii Akademiil nauk SSSR (Institute of Geo-
chemistry and Analytic Chemistry imeni V.I.Vernadskiy and
the Committee for Analytic Chemistry of the AS USSR). 34
reports were heard and discussed.

Yu.A.Klyachko reported on 1ifferent forms of the state

of gases in metals and the selection of corresponding
methods of analysis.

I.I.Kornilov spoke about the results of investigatiens of

the phase diagram of the systems of the IV.column of elements

conteining oxygen and their importance for analytic chemistry.
1.L.Kunin, Ye.M.Chistyakova dealt with physico—chemical
bases of gas determination in metals by means of melting

CIA-RDP86-00513R00082472000-1
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in'a vacuume. ‘

A.N.Zaydel! and his collabopators reported on the further
development of the isotopic equilibrium method for the
determination of hydrogen in metals.

Ye.D.Malikova's report dealt with problems of oxygen ana-
lysis in alkaline and alkeli earth metals. '

The members of the conference stated that it is the most
important task in the field of analysis of gases in metals
to increase the sensitivity and exactness. The development .
of spectrum methods of gas analysis in metals has to be
promoted. The industrial production of devices has to be
organized.
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TITLE: On the Quasi-Binary Nature of the Six-Component Solid

Nickel Solution System Plus Titanium Carbide

(0 kvazibinarnosti sistemy: shestikomponentayy nikelevyy
tverdyy rastvor + karbid titana) :

PERTODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 3,
pp~ 501-503 (USSR) = '

ABSTRACT: The working oﬁt’ of,‘ xiew rational investigaticn methods of

the poly-camponent metel systems is necessary since general
principles of their study are pissing and a clear demonstration
1g difficult. Since the metals inclire towards formation of
solid solutions and eampounds, furthermore of solid

soluticns on the strength of toese campounds, much less

pbases develop in poly~component systems than can be assuned
from the number of the components taking part. In consequence
of the chemical affinity between the elements and in
consequence of a certain activity degree of the reacting
elements in such systemn it is possible to reduce the

Card 1/} investigation of the systems to the study of theequilibrium
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